Seven species of fish (Catla catla, Cirrhinus mrigala, Cyprinus carpio, Hypophthalmicthys molitrix, Labeo rohita, Mori-Rahu Hybrid and Thalla-Rahu Hybrid) were collected from a brackish water pond near Muzaffargarh, Pakistan for the comparison of body composition. All the seven species were found relatively well adapted to the saline environment though some of them showed significant differences in body composition. Results obtained did not show any adverse effect of salinity on these fish species. The mean values of body constituents, except for protein content (dry and wet body weight) differed significantly (P<0.05) among various fish species. Minimum amount of water content and maximum amount of lipids, organic content and condition factor were observed in Cyprinus carpio indicating that Cyprinus carpio show overall better growth in brackish water as compared to other species. Cyprinus carpio may be recommended for culturing in such water bodies and farmers may be encouraged to farm this species on mass scale.
Introduction
Fish growth is influenced by a number of factors including food, space, temperature, salinity, season and physical activity. Since fish are poikilothermic and live permanently immersed in water, they are directly affected by changes in their ambient medium (Weatherly and Gill, 1987) . The term growth will signify change in magnitude. The variable undergoing change may be the length or other physical dimensions, including volume, weight, or mass either of an organism's whole body or its various tissues or it may relate to lipids, protein content, or other chemical constituent of the body. Growth may also relate to the change in the number of animals in population (Weatherly and Gill, 1987) . Body composition is a good indicator of the physiological condition of a fish but it is relatively time consuming to measure. Proximate body composition is the analysis of water, fat, protein and ash contents of fish. Carbohydrates and non-protein compounds are present in negligible amount and are usually ignored for routine analysis (Cui and Wootton, 1988) . The percentage of water is good indicator of its relative contents of energy, proteins and lipids. The lower the percentage of water, greater the lipids and protein contents and higher the energy density of the fish (Dempson, et al., 2004) . However, these values vary considerably within and between species, size, sexual condition, feeding season and physical activity. Protein content, which is important component, tends to vary little in healthy fish (Weatherly and Gills, 1987) . There is a wealth of literature available on body composition of various fish species (Berg, et al., 2000 , Dawson and Grimm, 1980 , Dempson, et al., 2004 , Grayton and Beamish, 1997 Jobling, 1980, Jonsson and Jonsson, 1998; Salam and Davies, 1994; Shearer, 1984; Weatherley and Gill, 1987) . However, little is known about the growth of fish found in brackish water in Pakistan. In southern Punjab, there is a shortage of fresh water with problem of increasing salinity (Davidson, 2000) . As a result, culture of fresh water fish is challenging in these areas. The present study was aimed at testing growth of various fish species using the body composition as an index of growth in a brackish water pond. If some species are performing better in brackish water then farmers can be encouraged to culture those species. The collection of fish species was carried out at a brackish water pond situated at Shahgarh about 18 km. away from Muzaffargarh, Pakistan durimg 2004. Analyses of body composition was done at Institute od Pure and Applied Biology, Bhauddin Zakariya University, Multan following shipping the specimen to lab.
Materials and Methods
The present study was carried out on seven fish species cultured in brackish water pond situated at Shahgarh about 18 kilometers away from Muzaffargarh, Pakistan. The pond was spread over an area of about one hectare with a depth of about 1.75 meters. The fish species collected included Catla catla, Cirrhinus mrigala, Cyprinus carpio, Hypophthalmicthys molitrix, Labeo rohita, MoriRahu Hybrid and Thalla-Rahu Hybrid. Using heavy anesthetic MS222, these fish were killed, blotted dry and weighed. Water content was determined by placing the whole fish in a pre-weighed aluminum foil tray for drying in an electric oven at 65-80 o C till constant weight. Ash content was estimated by burning 500 mg of sample in a pre-weighed heat resistant China clay crucible placed in a Muffle furnace for 7 hours at 500 o C and reweighed after cooling. Lipid content was estimated by dry extraction following the method of Bligh and Dyer (1959) , and Salam and Davies (1994) . Powdered dry tissue (3 mg.) was mixed into 10 mL solution of chloroform and methanol (in the ratio 1:2), and stirred with a glass rod. The resultant mixture was left over night and then centrifuged. After centrifugation, the clear supernatant was removed carefully into washed, dried and pre-weighed small bottles. These bottles were then put in an oven at 40 to 50 o C to evaporate the solvent leaving the lipid fraction. Total protein in dry mass was calculated by the difference method from the mass of other main constituents like ash, lipid and water (Caulton and Bursell, 1977; Dawson and Grimm, 1980; Salam and Davies, 1994; Dempson, et al., 2004) . Carbohydrates do not form a major component of fish and thus are generally neglected due to their negligible amounts (Elliott 1976 , Caulton and Bursell, 1977 , Salam and Davies, 1994 . Data were analyzed statistically using analysis of variance procedures, and means were compared with the LSD multiple mean comparison test at P < 0.001 unless otherwise stated.
Results

Water content
Water content was significantly (P<0.01) different between species (Table 1) . The maximum water content was observed in Labeo rohita while minimum was observed in Cyprinus carpio. Interspecies comparison showed that Labeo rohita and Hypopthtalmicthys molitrix showed same water content which was significantly (P<0.05) different from Mori-Rahu Hybrid, Thalla-Rahu Hybrid, Catla catla and Cirrhinus mrigala. However, Cyprinus carpio had significantly (P<0.05) lower water content than all the fish species (Table 2) .
Ash content
Various fish species showed a highly significant (P<0.001) difference in ash content on dry and wet weight basis (Table 1) . Maximum ash content (dry and wet weight) was observed in Catla catla while minimum values (dry body weight) were found in Hypophthalmicthys molitrix and in Mori-Rhou Hybrid. Cyprinus carpio showed minimum values of ash in wet body weight of fish. Interspecies comparison showed that all fish species differed significantly from each other in ash contents (dry and wet body weight). Some species showed similar trend with respect to ash contents while some of them showed significant difference with one another (Table 2 ).
Lipid content
Lipid content (dry body weight) varied significantly (P<0.05) between species (Table 1) . Cyprinus carpio showed the maximum while Labeo rohita and Mori-Rhou Hybrid showed the minimum lipid content (dry body mass). The lipid content was higher in Cyprinus carpio than other species (Table 2) . Lipid (wet body weight) showed significant difference (P<0.01) between species. Maximum amount of lipids (wet body weight) was observed in Cyprinus carpio while minimum amount was found in Labeo rohita. Interspecies comparison showed that all fish species differed significantly (P<0.05) from each other in lipid contents (dry and wet body weight). Some species contained same lipid content while other showed significant (P<0.05) difference from each other ( Table 2 ).
Organic content
There was highly significant (P<0.001) difference in organic content (dry and wet body weight) between species (Table 1 ). The organic content was highest in Cyprinus carpio (both dry and wet body weight) while it was lowest in Catla catla on dry weight basis and in Labeo rohita for wet weight basis. Interspecies comparison of fish species showed significant (P<0.05) difference in organic contents (dry and wet body weight). Some species showed same amount of organic content while other showed significant (P<0.05) different amount from each other ( Table 2 ).
Protein content
There was non-significant (P<0.05) difference between species in relation to protein content on dry and wet body weight basis (Table 1 ). The maximum value of protein content (dry and wet body weight) was observed in Mori-Rhou Hybrid, which was non-significantly different from remaining fish species. The lowest amount of protein content was found in Cirrhinus mrigala (Table 2) .
Condition Factor
There was highly significant (P<0.001) differenceetween species in condition factor ( Table  1 ). The condition factor was highest in Cyprinus carpio and lowest in Cirrhinus mrigala. Interspecies comparison showed that all fish species differed significantly (P<0.05) from each other in ash contents (dry and wet body weight). Most species showed different trend from each other with respect to condition factor (Table 2) .
Discussion and Conclusion
Pakistan is faced with major problem of water logging and salinity (Qureshi and Barrett-Lennard 1998) . A number of saline water bodies are found in irrigated Punjab in the form of lakes and ponds.The successful economic use of these resources depends on adopting the fish rather than adopting the environment.Results from the current study indicated that body composition varied significantly among the various fish species in brackish water pond. The (Table 2 ). This may be due to the interaction of several factors like food, space, temperature, salinity, season and physical activity. This research is a pioneer study of body composition of fish species in brackish water and provides indirect evidence using body composition as an indicator of fish growth. Results obtained do not reflect any adverse effect of salinity on these fish species. All the seven species were found relatively well adapted to the saline environment though some fish species showed significant differences in body composition. of all the fish species examined, Cyprinus carpio showed better growth in brackish water and may be recommended for culturing in such water bodies on mass scale by the farmers.
